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[57] ABSTRACT 
Double sided optical memory disks are produced by 
dropping a viscous adhesive material hardenable by 
ultraviolet radiatiorr at predetermined longitudinal in 
tervals onto an elongated cloth material of uniform 
thickness thereby causing the adhesive material to be 
come absorbed by and contained in the cloth material, 
thereafter placing this cloth material sandwichedly be 
tween two optical disk pieces each containing a record 
ing layer, thereafter applying pressure between these 
pieces such that the sandwiching pieces remain sepa 
rated uniformly by a predetermined separation distance, 
and thereafter applying ultraviolet radiation to and 
thereby hardening the adhesive material while the disk 
pieces are maintained at the uniform separation dis 
tance. 

5 Claims, 2 Drawing Sheets 
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METHOD OF PRODUCING DOUBLE SIDED 
OPTICAL MEMORY DISKS 

This is a divisional of application Ser. No. 222,357 
?led July 20, 1988, now abandoned, which is a continu 
ation of application Ser. No. 120,227 ?led Nov. 10, 
1987, now abandoned, which is a continuation of appli 
cation Ser. No. 727,414 ?led Apr. 25, 1985, now aban 
doned. 

This invention relates to a method of producing an 
optical memory disk for optically recording and repro 
ducing information. 

Optical memory elements are coming to be consid 
ered important high-density, large-capacity memory 
devices and many research and development efforts are 
concentrated in particular on optical disk devices be 
cause of their ability to reduce the access time as com 
pared to magnetic tapes and the like. The structure of a 
prior art optical memory disk is shown in FIG. 5 
wherein numerals 1' and 5’ are individually a transpar 
ent substrate made of glass or acrylic resin, numerals 2' 
and 4' are both recording layers made, for example, as a 
single layer of ?lm of a magnetic material or a multi 
layer structure combining dielectric, magnetic and re 
?ective ?lms, and numeral 3' is an adhesive layer, for 
example, of a resin which is hardenable by ultraviolet 
rays. Optical memory elements with a double layer 
structure like this are advantageous because information 
can be stored on both the front and back surfaces so that 
the amount of information which can be stored per unit 
area is effectively doubled. A further advantage may be 
obtained if acrylic resin is used for the transparent sub 
strates 1’ and 5’ because this can reduce substrate defor 
mation. In this case, however, it becomes critically 
important to eliminate unevenness in the thickness of 
the adhesive layer 3' and variations in the element thick 
ness. In the case of a disk-shaped optical memory ele 
ment, for example, unevenness in thickness can cause an 
imbalance when the element is rotated. Optical memory 
elements must be manufactured, in particular, by strin 
gently controlling the variations in the thickness of the 
adhesive layer 3'. 

It is therefore an object of the present invention to 
provide an optical memory element having an adhesive 
layer with even thickness and a method of manufactur 
ing optical memory elements of a double layer type 
whereby uneveness in the adhesive layer can be elimi 
nated. 
The above and other objects of the present invention 

are attained by an optical memory element comprising 
two substrates containing recording layers, an adhesive 
layer and a cloth-like material contained in the adhesive 
layer. Such an optical memory element may be manu 
factured by the steps of causing an adhesive material to 
become absorbed by and contained in a cloth-like mate 
rial, placing this cloth-like material between two sub 
strates containing recording layers, applying pressure 
between these substrates and allowing the aforemen 
tioned adhesive material to harden. 
FIG. 1 is a cross-sectional schematic of an optical 

memory element according to an embodiment of the 
present invention; 
FIG. 2(a) is a side view and FIG. 2(b) is a plan view, 

illustrating schematically a method of manufacturing an 
optical memory element according to the present inven 
tion. 
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2 
FIG. 3 is a cross-sectional schematic for showing an 

effect of the manufacturing method of FIGS. 2(a) and 
2(b). 
FIG. 4 shows another method of manufacturing an 

optical memory element according to the present inven 
tion. 
FIG. 5 is a cross-sectional schematic showing the 

structure of a prior art optical memory element. 
There is shown schematically in FIG. 1 an enlarged 

cross-sectional view of a portion of an optical memory 
element comprising transparent substrates 1 and 5 made, 
for example, of glass or acrylic resin and recording 
layers 2 and 4, each formed as a single layer of ?lm of a 
magnetic material or a multi-layer structure combining 
dielectric, magnetic and re?ective ?lms. Numeral 6 
indicates an adhesive layer made of a material such as 
cloth (hereinafter referred to as cloth-like material), in 
which an adhesive material such as a resin material 
hardenable by ultraviolet radiation is absorbed. 
One advantage of the adhesive layer 6 formed with a 

cloth-like material in which an adhesive material is 
absorbed is that the layer thickness can be made uni 
form, determined by that of the cloth-like material. 
Another advantage is that the amount of the adhesive 
material required for manufacturing the element is re 
duced by the volume of this cloth-like material inside 
the adhesive layer. Moreover, since a plurality of opti 
cal memory elements can be glued to a cloth-like mate 
rial in a tape-like shape (or elongated like a tape), or 
since the cloth-like material can be used as a carrier, it 
becomes unnecessary to touch the optical memory ele 
ments by hand and the surfaces of the elements can be 
kept clean more easily. 

Optical memory elements of FIG. 1 may be produced 
as shown in FIGS. 2(a) and 2(b) wherein numeral 8 is a 
cloth-like material in the shape of tape which plays the 
role of a carrier for the optical memory elements to be 
produced. An adhesive material 7 with an appropriate 
viscosity (such as several 100 cps) which is hardenable 
by ultraviolet radiation is dropped on this material 8 at 
predetermined intervals so that it becomes absorbed by 
it. It is then sandwiched between optical memory ele 
ment pieces 11 and 11’ on a table 9 and a pressure is 
applied from above by means of a plate 10. The optical ' 
memory element piece 11 is formed with the ?rst trans 
parent substrate 1 of FIG. 1 having thereon the record 
ing layer 2 containing a magnetic ?lm. Similarly, the 
optical memory element piece 11' is formed with the 
second transparent substrate 5 of FIG. 1 having thereon 
the recording layer 4. The cloth-like material 8 contain 
ing the adhesive material 7 is sandwiched between them 
so that the recording layers 2 and 4 are maintained in a 
face-to-face relationship while the pressure is applied. 
When the interval (separation) between the optical 
memory element pieces 11 and 11’ has become uniform, 
ultraviolet radiation 13 is applied to harden the adhesive 
material 7. The optical memory element of a double 
layer construction thus manufactured is thereafter 
transported by moving by a predetermined distance the 
cloth-like material 8 which also serves as a carrier as 
shown by a right-arrow. Numeral 12 shows a trans 
ported optical memory element of a double-layer con 
struction which has already been glued together. 
The manufacturing method described above is advan 

tageous also in that the portion of adhesive material 7 
which spills out from an element as shown in FIG. 3 
becomes reabsorbed by the cloth-like material 8 and 
does not get stuck on the side surface 13 or drop onto - 
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the table 9. In other words, the removal of excess adhe 
sive material is easily effected according to the method 
described above. Numeral 14 indicates a light transmis 
sive region. 
The present invention has been described above in 

terms of only one embodiment. It is to be understood, 
however, that many variations which may be made 
thereon are still to be considered within the purview of 
the present invention. For example, the cloth-like mate 
rial 8 may be textile or non-textile. It may also be of a 
lattice-like structure. Its thickness will depend upon the 
type of the optical memory element but should nor 
mally be about 50-500 pm in the case of an optical 
memory disk. The width of the cloth-like material 8 
should preferably be greater than the size of the mem 
ory element 11 as shown in FIG. 2(b) but it is not a 
requirement. Even if it is narrower than the dimension 
of the optical memory element 11 as shown in FIG. 4, it 
is suf?cient as long as it can serve as a spacer. As for 
other material characteristics of the cloth-like material 
8, transparent materials with index of refraction about 
1.4-1.6 are preferable because the cloth-like material 
becomes unobservable from outside regarding the opti 
cal memory disk, thus improving the appearance of the 
?nished product. 
When use is made of an adhesive material which is 

hardenable by ultraviolet rays, it is preferable to pro 
vide light-transmissive sections at the side surfaces of 
the optical memory element as shown by numeral 14 in 
FIG. 3. 

An. anaerobic adhesive should be used, if possible, 
because it will continue to harden as time elapses. 

In summary, not only can double-surface optical 
memory elements be glued easily according to the pres 
ent invention but the thickness of the adhesive layer can 
be made evenly uniform. The scope of the present in» 
vention is limited only by the following claims. 
What is claimed is: 
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1. A method of producing double sided optical mem 

ory disks comprising the steps of 
dropping a viscous adhesive material hardenable by 

ultraviolet radiation at predetermined longitudinal 
intervals onto an elongated cloth material of uni 
form thickness so as to cause said adhesive material 
to become absorbed by and contained in said cloth 
material, 

thereafter placing said cloth material sandwichedly 
between a ?rst optical disk piece and a second 
optical disk piece, each of said optical disk pieces 
containing a recording layer, 

thereafter applying pressure between said ?rst and 
second optical disk pieces with said cloth material 
sandwiched therebetween such that said ?rst and 
second optical disk pieces remain separated uni 
formly by a predetermined separation distance, and 

thereafter applying ultraviolet radiation to and 
thereby hardening said adhesive material while 
said ?rst and second optical disk pieces are main 
tained at said uniform separation distance. 

2. The method of claim 1 wherein said adhesive mate 
rial has viscosity of several hundred cps. 

3. The method of claim 1 wherein said pressure ap 
plying step comprises allowing some of said adhesive 
material to spill over edges of said optical disk pieces 
and become reabsorbed by said cloth material. 

4. The method of claim 1 wherein said cloth material 
and said optical disk pieces are horizontally disposed, 
said second optical disk piece being placed on a hori 
zontal top surface and said pressure being applied by a 
force applied vertically downward on said ?rst optical 
disk piece. 

5. The method of claim 4. further comprising the step 
of pulling said cloth material longitudinally after said 
ultraviolet radiation applying step to remove completed 
one of said optical memory disks away from where said 
force is applied thereonto. 

* * * * * 


